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Abstract of JP2001 1 02666 

PROBLEM TO BE SOLVED: To provide an 
optical amplifier having a simple constitution, in 
which deterioration in optical S/N ratio for one 
wavelength band is decreased and which copes 
with restrictions on a mounting space and 
consuming power, etc., in the optical amplifier 
that amplifies optical signals in two wavelength 
bands. SOLUTION: This optical amplifier is 
provided with a C/L band optical amplifying part 5 
that amplifies each optical signal in a C band and 
an L band, a branching filter 1 , that branches an 
output light from the C/L-band optical amplifying 
part 5 into the 0 band and the L band, an L-band 
optica! amplifying part 3 that amplifies the optical 
signal in the L band branched by the branching 
filter 1 , and a wave synthesizer 4 that combines 
optical signal in the C band branched by the 
branching filter 1 and the optical signal in the L 
band amplified by the L-band optical amplifying 
part 3. A part of excitation light in a 1 ,480 nm 
band used in the C/L-band optical amplifying part 
5 is supplied to a Raman- amplifying/generating 
medium of a transmission channel L via an input 
terminal IN, and the Raman-amplified optical 
signal in the L band is inputted to the C/L-band 
optical amplifying part 5. 
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tx\ mm7'^>'m^m^mi^x^'^>^m^^tit^m2 

30 

l»*3S3] l»*^2tC|5tc(^^l#*i§§T-^oT. 

:S^i|Sc;65l 5 8 0 nm^T*$>-5^#. mTlS^ 1 3feliitig|S 
T*ffil/>^^X^®lfi7t(7)iS:^Ji. 1 4 8 0 nm^^^tfr 

4 8 0 n in^<Dlbe3fe^^fe-r €>d^/.t < ^ t 1 otDSb® 
ftfrlE&S^Sft-^^^^ 1 ffi:^^Sc*3 J: tJ^m 2 ZS«»^ 
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&^^T*5^ft $ tb/cm 2 SS:^=»«6(D^^I-^o;^^S:i#I|iS■r 
mttm!i^itmm^xm\^^hti^mt^m&yt(D~^^^ m 
^^±m»x ^ :/iii|«s $ tb^c» 2 feS»«^3fe{t 

^l>2S5i^S{t-^^;i5Sfrf5tfr^3feiti|@Si5(:iA;^SttS» 

H^rlSm 1 1 5 5 0 n m^T-^ . 8512^ 2 & 

1 5 8 0 nin^T-^5<^r Hfrf5ml^3fe±if|ji35 
T*^l/^ibtt^fiib^^(7:)lS:i:H. 1 4 8 0 nmm^-^UZ 

4 8 0 n m^c;DSjjg*^^^-r -5^/^ < i: t> 1 otOfib® 

^^^^oft5>ifc r-(^<t ^mm\^xm^i.tiUj5^mm 

-r^mn-^mm^m^m^xmjiit^tifzzt^w&ct 
m:^mi 3] ^i^^^m^xxfm2&^^m<D^^ 
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^ikm^m^^^xm^^titcm2mMmm(7)AiB^-t%: lo 

[tt*3ll4] If^^l 3\Zt^^(D^mm^Xh^X. 
iJr-t-^H 1 y>-T7_^- ^^^^^ 

^ 17 - ^ ^ -r e ^ 2 ^ ^- y - ^ ^ ^ ^ , 

tfrfE^l^S«^^;65 1 5 5 0 nm^r-fet). MfEm2iS 
S^^;65l 5 8 0 nm^X^^Zt^^mtT^^m^ 

miF^mm-r^fm-'^mm^^^m^xmi&^titiz 

[ 0 0 0 1 1 

^ # ^ /c S :^ # fi 3t «r — IS U r it e i- -5 * 18 ^ 
[0 0 0 2] 

{l-^<Srm^m#IC^^U> ^5^^ ^ (retiming). 
&Mmt (reshapi ng) ^ X rjm,mn± (regenerat ing) ^ 
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i^xm^^^itmm^mBm:H^i)-mt^$thx\^^^o 
[0 0 0 3] ^/b. ytBmiy:^'Tj:<co±^mi^t^mm,'r 

^Jjm<OX>t-^tL.X^ l:^<D±B^^\C2i^±(DM^£ 
5S:g^^$0^<t-^^^SUXei|^-r6iSS#« (WD 

M) ^tix\^^^o ±fE(^3tii«is**Ke 

[0004] _blEO ct 5 ?itl]§5fe<??dfeeill'>;^-r Atll^lN 
^ix>)WDM{S-^*026:g:^«<^ LT(±. 1 5 5 0 n m 
^<D\^^t>f^^Cy<l^ ]^1zMk.X. 1 5 8 0 nm^ 

[0 0 0 5] c/<:/K^ L^<v KcoM:^(;i3t*S*i»^^ 

^t^S^ : TECHNICAL REPORT OF IE ICE. 0CS97-42, ED97 

-132 0PE97-87 LQE97-87 (1997-11)^:65^ ^ ;h.T I ^-Sp 
^KO^m^^i-l. 13 2 3<d:/p ^ia{;i^-rj; 9 (w. A 
tt^ti^WDMm^yt^^m^XCyO KioJit/L^O' 

[0 0 0 6] C^^V K*3J:t;5L^<>' K<^#3feli 

M^l^tz^mtL^Xi-X^ m^i^. LucentSidSOptical Am 
plifier and their Apprication ' 970PostDeadline 2 

xmrni^tz^m^^m^^^hrux^^ . ^(Dm.mm^i'x 

m2 4<DZ^U^y^m\:i7r:'rX^^j:h<DX^^, 13240 

m^i-x. ±151^2 3(Diii^j;ioi>T. ^&^(Dmmz. 

Ly<>h'^mm^i:^m\^fzi^<DXhoX^ <pf^<th 
[0 0 0 7] 

l^^Mt)m^L^X^ ti-^WkM] ±ISO 
J:9>iC/L/<>^K5t:±i*SSI'C*l. C^<> K3tlii|ga50 
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m^i^. 1 5 8 0 nm^^) (D^^iM-^^^ Aytm-M: 30 

^ti.rz^±m.7bm h^-'^'r^T-f ^<^m\^^xm^^mm-^ 
ti^mm^^K ^2i6s^%<^3fcft#ir^ux7-^>it 

mm^(D—n^jp^^^'ri>ztx\ '7'^:ym^m±mwx 

[0 0 1 2] ;^^7!i^5t^^fCJ:^^(^. 3tli*i^^T-ffli/Mb 

[001 3 ] ±l27tiii}<i§f C7)^{^^;:^tf ^(7) 1 o<b LT 
flv ^6S^fiiI-^3fe^mi2SS^Jaii5J:U^S2ftS^^ 50 
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&$tt3t^ 1 m^^m(r>^m^i:m^-r^m i *ii»iggi5 

5>^^^ST5>S$tL/c:m2K:&^^0^{t-^^lii|ii 

'ti>m2^mmut. ^^ru. SlliI|@g^sT^l^^>^^-5 
[0 0 14] ^tc. ±m^m^m(D{^(DMr#i^ti:m^t 

is<i®95i. 5^&^mx^m^tLtim2^^^m(^ytiB'^ 
(7)^^m^'r^m2^mm^t. ^^l. m^f^mmn 

[0 0 15] :^^m\zj:^^mim^(D{&(Dmmn. mi 

m:^ii^. 1 5 5 0 nin»*?) :fe<J:tJ^||2&S 
mx.i^. 1 5 8 0 nm^^) tO^Tfeff-^^-a A/Ac 

ft-^^tt-^LT. miS:^^«6*5J:tK®2fe:g^igcO# 

K5i'2K^^T-5>&$^tt3tm2iSS»«ct?53fefI#<;:);'^ 
[0 0 16] ^^7:i>5^^^{cj:ttf^. A;^)^^c^{tfctfr^ 

^/i^^Xm^^tl. »2fe:^^«c(D3feft-^fCOV>-Cll. 

[0 0 17] ^tc. ±fScr)7feli*i^l::ov>T*i. 
^mi^'!7-qe::^^^©:i:. mS3tliffi^^T*ii*i$n 

^'SlM 2 iSfi^^tDTfeff -^z-? 17 - m ^ -r -5 m 2 />• !7 - 

^1 *5J:t/m2/-?i7-qe:^^^|^(7)^^ 

::^^*S*(:iftC-C. ^1 ib^J:U^S2^S:^^«(wOV^T<^ 
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[0 0 181 fi^^^^^mm^xtL^^^ miis,&mi$.^xxf 
[0 0 19] ±.^\^fz:^mmzx^%m^m<o2^<Dm 

[0020] 

m^yi^xmm-r^.' mm. mi m:mmm\^f)^t^^itm 
[0021] midioiNX. *7feii^§^fi. 

Lrc7)5)^fe§^i i^^^^^i x5>zfe^nfcc^<>' 
K(7)3^^s-^^jtI|li-r^» 1 ^mm^t \^x<Dcy<iy v% 

[0 0 2 2] w^Xfi. c/<>^K/5^mi2^S^«cl^+i^ 
1525~1565n m(Offi:^ 
(ISSOnm^) ^^-Tt CD <b "T-So -^ti. 

6 5-161 0 nm(7)^6S^^ (1 5 8 0 nm») ^tt^ 

[0 0 2 3] Cv'?^^ K^ititia5 2fl. W;tLf^. ^/l^t'i^ 
AK-:/:7r>r/< (i^JLT> EDF<fc-r-5) 2A. WDM 
:^:7'^2B. Sbfi^feSi (LD) 2Cib^J:tJ«)feT>f y u- 
^ 2D^^A.Xl#^^^5o 

[0 0 2 4] EDF2Afis (Er) 4:^:7 

<^:g^^;6S]^iifk^?^Tl^6o wCOED F 2 AOA*6^ 
^^c^tit^tCOlNTIi^aili-r^o WDM;<7:/v 2 B*i. ^® 
2 C L^c^jg*^ E D F 2 AtC^:^®]^^^^ 

^-t^^tf-y^x^^, m^itm2o\,^^ edf2af^ 

^;65pT|g/^iS:^^ (0!l;t(^. 1 4 8 0 n m 
(^W}^^^^±rr^—^mj:^mxhho 
yu-^2Dll. WDM:^:7'^ 2B7!>^e)'^&§&4«;if^75i> 
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9 :^r^ (d;^^ ^ iiig ^ ^ 5 -te^ /.^ 7^ as B°p X 5o 

[0 0 2 5] L^^>K^tii|iga5 3li. M;tf^. t^T^V 
l^-^SA. WDM:<7:/^3B. E D F 3 Cib^ 
TtM (LD) 3D^^/uX«^$^^-5o 3tT^yu-^ 
3 All. 5>Stff 1 ^^^WDM;^:/^ 3 B(^r^76^5;^f63l;i 
<^^7fe^ii3a^ii:'5t)COX^'5o WDM;Jt7 3 B 
3feT-Y y 1^-^$? 3 A^riiiS UfcL^O- KO*{t-^i:®fi 
%m 3 D X^^ Ufc^jg^ t U X E D F 3 C t;:tt 

*&i-5*;<7>^^Xfc^o EDF3C(i, ^/ut'iJ^A^r* 

X^oX. L/N^vK(cPSoX«iB»tSc^4toJ: 

:i:^^;i/^gig{b^:h.X(/^5o ^ CD E D F 3 C 

13:^1^01 ^xt,'^ii^i•r 6 o mmitmu{%^ edf3c 

. 9 8 0 n m^-^ 1 4 8 0 n m^m) (30©^^^^^ 

* ' -r^-^mji^mx-hh, 

[0026] Z^:^, EDF$r^l^XL^<>' K(^>7feii*I^ 
fT5#^. nf^.^m (ASE) ^(D^^fj:}f(Dm9^^ 
iSLX. W:^i<)®^(Dt#^<l:-r5r i:;a5-^^X$>5o 
20 3t3t'L. EDFcO'^;^1sy?i)^f5t3^^2^^#tj^L. -T^C^r^ 

t>> M:^\^mmmti.xm&^^}m(D\^±^m^m^hh 

[0 0 2 7] ^fc. *:*li*it^l;i^jj^^^x^^g5(7)ei^ 

Klu. ^feiHi^t LX-ie:lc:^v>?>^xxi>5 1. 3^ 

in^5>S^>^>^^/l-^-- K>^T-r^< (SMF) \Zlt^X^ 
^Jf^*ai^®m<£r/h^< LX. 7-^>'liitii;65^^L:g< 
?:^§J:5lr^ff-^ttf::3t:7T-r^<;65. ^>/^ < t ^^ii^ii 
^(om^ I Nt;igEj^-r5{Mt;iffiffi $ttx ^"T 

30 [0028] ^i:ti^m 2 5 ^ 

^>r(^J^J^l. 3 ;zin^5J^«feSMF/^^) ^nf^glEip^ 

(DT^ttM) ^^m\^^tcm^mmm^^m't^(oi)mmxh 

*/j^^^ltttti5 1 4 8 0 nm<D^fi3fe;6^RDF(Cftj^^ 

40 ti^xb\^f£^. v<Dytm-^\^M\^x^^m^v 

m^^(Di. 3 ^mw^ji^wnsMFx^^-r^^m^m^x 
rj^i^m^^^-yr-. m^<DRDF\cxr:^xmm^ti^x 

^^Bmi-^&mi^. :$immx^-^\zmmi.x\^^^i,<D 

Xfe-S (#M¥ 1 1 - 5 8 4 9 9 -^io<t t>*^ii5F 11- 
1 0 4 1 5 8-^^^#BS) ^ 

[0 0 2 9] /£:jb\ *^B^«^J:^^iti|S§^ir^jgE$^x6 

Bm^Ln. Jtm(7yx ^ fj:m^fi&{Bm^\zmhtL^i,(Dx 
50 ji/^<. 1. 3 fim^ii^msMF h^^mwm^mm 
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h^T^^< (DSF) fj:t*%:m\^^Xi,mi^^J:\^\ 
[0 0 3 0] CrT\ HfraiL/cC/<V K^fcliL/^V K 

\:im^mmi:^'t^ E D F (Dmm^mc-:>\,^xm^'t 
Ba-r6&«it#t3t^^^g5)^** (0. 0-1. 0) tco 

[0 0 3 1] ^3 iC^i-<t 5 t-. C/O K ( 1 5 5 0 n 10 
mm) lwOl^Tli. 0 . 5 5JeJl±(D<J:# 

\:ilE<Df\m^^oX^{Zfj:^, L^<^-K (ISSOnm 

0. 4 5 — 0. 5 5<Dmm\Z^J:^o 
[0 0 3 21 Lfcy5SoT> C/O- K(7?3feii*ST*(i. ED 

F 2 A(7:>S^:^{^<DW^i^(D]^m^^^-^*^ 0 . 5 5J^±^ 
^«e6J:5{^> EDF 2 A(7):^^^a^*xN'!7-^^^i- 20 

fi. EDF 3 C(7):l:^:&nS3<7)^i^OSte5>:m^/550. 4 
5 — 0. 5 5(7)^H^/.C>5 J; EDF3CO:^$^ 

C^<:^K05fe*8ffitcfflt^t5tb^-«:«j/j^EDF 
[0 0 3 3] rCT% ttraiUfc^-^Viaitgt;iolNTfffl* 

^tL'5&:^^iSlcT*Jl. ^-7>'faiia3fefe:^;5^^ 1 0 0 nm 40 

TNI. C/<>- K5t:^i4iS^5 2(wio^^T. ®je^ai2C;!i^b 
\^ti^f\,^WL^ \ 4 8 0 nin^c7)^e5fe;65#^j^$;jxfce 
ill5&LCO|^j®?f^^a»t®a(7)/h$/^RDFf^X\ L/^^- 
K (l 5 8 0nm«F) O^tft^tC^fUT 7-^ 

[0 0 3 4] S 1 ^teff^^cD*l«i|iSSS(7:)tbf>^(CO 50 
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1 I N^^^ UreiH^S L Ci^tttB/^c 

1 4 8 O nm^c^®jg3fe(-J:oT. V(Oit\^^\Z. 

I N^:;hUT5>ffi^l iwA:/3^^x5o 

[0 0 3 5] ^J-ftSilXfi. A;^^;h.fcWDM{t-^?t;55 

*iSP3lCi||^;h.^. C^^>'K3feiS'SgI5 2T-*i. ^^iSi^ X 
?!>^^b<^)3fc<t'i^;55EDF 2 Af;i5||^btL-5o r<DEDF2A 
f-fl. ©ilfi7fei2i2 C^^^(^S5ig7fe?5^WDM;^7:r^ 2 
'k\^XW^^f\.X\i^xmWkMbfSi<yX\^^^ -^LT. 
V KO)le;m-^;65E D F 2 Af^^etSi-'5 C ^ T*^» 

-^J' 2 D^:;hUT'8^jSSg4 djUbix-So 

[0 0 3 6] L/<:/ K3fei«iffiSf|5 3T*fi. ^J-ft^ 1 

-r y ^ 3 A:*b^J:t^WDM;&>^7 3 B^^hLXEDF 
3C(wii^e)tt5o EDFSCCLfl. l5b®3feM 3 Di^^Pj <7) 
ife:!: 1 4 8 0 n m^f7:)M^5t;6>WDM;«7 17"^ 3 B U 

>^KC0*ft-^3&5EDF 3 CP*9^^a&i->5C^X^^«jm 

[0 0 3 7] C/<:/ K7feiiftii95 2iiJj:U^L/<V K^feiffe 

a5 3T•^t^•^'i^li^tli$i^^c^/-<^Kco^^t■^^i, -a^^^^ 

it *i§g<7) tH ;^ ^ 6 o 

[0 0 3 8] ±fet7)J:^lC||l^iS?i^^T-{i. C/O^K 
7fe±e#ia5 2^C*5V^TEDF 2 AtC««&$tb5 1 4 8 0 n 

eiSKLtCiSttai5«^^ UT. EDF 2 A--0©j^7fe 
K3feiii|SgP 3^^b£ii:^$tu^Lx^>^ K<^ 3fe<t-^co 3fe S N 

=7-^:ym^^mm \^xmtmm(o(i^^ttj:^x b iw-r-s 

[0 0 3 9] *^0^t^S2^i£JF^ffi|;^oVNXlJfeP^ 

[0 0 4 0] 0 4(-:^=S^^T. ^-W^cDBim 
^L^^h^^l N^^\^XKt)^tl^WUMm^-^^m 
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[0 0 4 1] C/L^<V K^lgffiaSSfl. m:ti^. ED 
F5A. WDM;e7:/7 5B. m&^U (LD) 5 C4b^J: 
t/3t:T-f yu-^5D^^AxT*«fig$ix5o EDF5A 

^^m:d*-0. 5 5J^±<b/^5 J: 9<;i:^$^^^^f ^C 

Mjjg^taiSCfi. EDF 5 AF^<OnL/Ut*f:7A^©,®-f-^ 
(fi?!Ix.f^. 1 4 8 0 nm^*?) (Dm&^^^^-t 

^—^^fj:^mxh^o ^r>r y ^ 5D«. wdm 

[0 0 4 21 ^feSl. L^<>^K^iii|ea5 3*5J:aS'g^iS 

^a5(7)^5iilSSLtC0V^Tt. IBllltfS?i^^<0»'g^<h[53« 
l-LT. . 3 /xmi^^tfcSMFCllt-^T^^ 

m^tiX\^'^^h(Dtl.. ia2tc^U3tJ: 5tc, 2S5S(D 

[0 0 4 3] ^2^ffijf^ffi(7)5feii*iS^<o»im::o 

5/6^6iiS^ I N^i\-l.XBm^L\zmtlttifc 1 4 8 0 n 
[0044] C/'Ly^l^ FytmmUS\ZXti^tVtzV/D 
[0 0 4 5] C/L/<^ K*Jt«t@ffl5 5 7&-e>ffl;^;$tLfcW 
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o u T :^M. T e iH 1^ L I c tH :^ ^ n ^) o 

[0 0 4 6] ±.m(DXb\z-m2mmmmxn^ n 

•^<^)C/L/'?^^K5t*i«HSR5«;i:fel>TEDF5Ai3: 
1 4 8 0 nm^O®®3fe;6S«g^ I N«:^M.r 

■^{::» LfiigSS L -e^ ^ -tira J: p {;i Ufc 
i:?). t*5l5. C^<:x KlcJt;-<TL^>'> K(^^^5^^*M^:U 
§^1 cotf Aii^t>ffl«$^x5fc46. 5>&^10jfA{CJ: 

[0 0 4 7] :^^m<Dmz^mmm\^-:>^^xmm 

»3^iSJi^^T*Ji. «?iI;t(^StrKliU7tm2||ffiJ^« 

[0 0 4 8] (SSIi. l|3^J£?i^^(w75^;e»^5^iiijii^O 

^>fe§gl ^'8'SS§4cdPb1o#/<:x Klw^i^;;urc7feilKJi 

a5 3 ^^fe^4CDWlClf A$nTV^5o ^Mftffi 

L ^ < > K ^feieiBSP 3 (7) PbI T* o T t «ip ;i I \ 

[0 0 4 9] ^>!r(OM{S:;03fc7='/<^;:^6C, 6 L ^ UT 

m\f^hti^^w^mmz7r^y< (DCF) ^7^y<^ 

;6>X*#6o ^61M1. C/L/^>^ K^ti«|ia5 5^/c*i L 
i^^^-t^<^^(Dnmmt^tT^zti,x^^^ 

K r ^ D C F ^ ^iJ#^{l:§§4r«$^^i^-rtt*^ 
50 looso]±td,(ox^fm^t-r^:zt{zj:ox.m 
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[0 0 5 1] f£^^ ±^^(Dmsnmmmxn. #^<> k 

[0 0 5 2] »:tw. :^^m<Dm4mmmm\zo\^^xum 

•t^o m4mmmmxi^. mx.itmmLtim2mmmm 

mm (ALc) ^xxj^^mm^i^i^^f^m'^^-mzm 
m-r^smmmm (AGO ^^^s■r5»&twow^T 

[0 0 5 3] |gl7fl. m4^]teJi^^(;i7i^;^>6^ii*if^(0 

L^-<> K*li*ga53l::^bTAGCll]SS3 O^iStt. C 
/Lx^:/ K7feJ«*ia5 5lC^U-CALC[E]SS5 O^^tt^t 20 

[0 0 5 4] AGCIeJ5§3 Oli. L^O K7feii'tia5 3tr 
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